point are not touched. Obviously, the two other points are closely related: to overcome the second one, the third one has to be mastered. The easiest way to achieve this, is to use optical fibers and photons at 1310 nm wavelength in order to keep dispersive effects and losses small [12] . Unfortunately, using standard, non polarization-maintaining fibers will also give rise to difficulties, the main one being the need of polarization control: due to the varying birefringence of the fiber caused by environmental effects, the polarization states of transferred photons fluctuate randomly. When working with polarization entangled photons, the settings of each analyzer have to be matched to the polarization states of the incoming photons. In turn, aligning the polarization states before the photons enter the measuring devices is necessary. When working with energy and time entangled photons, unbalanced interferometers serve as analyzers. Using fiber-optical interferometers, different polarization mode dispersions (PMD) in the arms will induce severe problems. Again polarization control is unavoidable. Even if previous experiments [6] showed that this is possible, it should be advantageous to evade this danger of decreasing the nonlocal correlations.
In this letter, we present a Franson-type experiment [13] based on energy and time entangled photons at center wavelengths of 704 and 1310 nm. Both photons are analyzed using Michelson interferometers -the photon of the lower wavelength with a bulk-optical, the infrared photon with a fiber-optical one. Using Faraday mirrors instead of regular mirrors in the fiber interferometer, all birefringence effects are automatically compensated. Source and measuring devices are located in three different laboratories. The source is placed in the central lab, the 704 nm photon analyzer five meters aside in the lab next door and the 1310 nm photon analyzer in a third lab, located about 30 meters away in opposite direction down the corridor.
While the first tests of the Bell-Inequality were based on polarization entangled particles, we follow an idea given by Franson in 1989. The two photons, created by parametric downconversion in a nonlinear crystal and thus entangled in energy and time are directed each one into an unbalanced interferometer. Since the path difference in each interferometer is much greater than the coherence length of the downconverted photons, no second order interference effect can be found when looking at the single detector count rates. However, due to the entanglement, the possibility for the two photons to choose equivalent outputs can be affected by changing the phase-difference in either interferometer. The quantum physical approach describes this effect as fourth order interference between the probabilityamplitudes corresponding to the two possibilities, whether the correlated photons choose both the short arms or both the long ones to traverse the interferometers. Due to the two remaining possibilities -the photons choose different arms -the visibility is limited to 50%. However, using a fast coincidence technique, the latter events can be excluded from registration thus increasing the maximum visibility to 100% [14] . Therefore, the BellInequality which predicts a visibility less than 1/ √ 2 ≈ 71% under assumption of LHVT can clearly be violated.
The schematic setup of the experiment is given in of visibility caused by misalignment of the path-length differences, can be neglected as well.
In conclusion, significant violations of the Bell-inequality using analyzers, which are physically separated by 35 meters have been observed. Employing faraday-mirrors, all polarization control in the fiber-interferometer can be disregarded. This is a major advantage compared to already existing schemes using optical fibers. Employing two of these auto-aligning interferometers with improved thermal stability and creating both entangled photons at telecom wavelength of 1310 nm will implement a long distance Bell-experiment with tens of kilometers of spatial separation between the source and each of the measuring devices. This in turn will open the possibility to test quantum-mechanics with truly random settings obeying Einstein locality ore more general, will lay grounds for further processing of quantum information.
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